The changes in the levels of dihydrofolate reductase mRNA and its gene dosage in 5-fluorouracil-resistant L1210 cells.
5-Fluorouracil (5-FU)-resistant L1210 cell line (L1210/5-FU-1) was established in this laboratory, and maintained by serial passage in the peritoneal cavities of BDF1 mice. This and another 5-FU-resistant cell line (L1210/5-FU-2) showed approximately 50-fold increase in resistance to 5-FU, i.e., IC50 of 5-FU determined for wild type L1210 cells was 3 x 10(-7) M, whereas those for 5-FU-resistant lines, L1210/5-FU-1 and L1210/5-FU-2 were 1.65 x 10(-5) M and 1.35 x 10(-5) M, respectively. The incorporation of 3H-5-FU into L1210/5-FU-1 cells was about 57% of that observed in wild type L1210 cells. Northern blot analysis of DHFR mRNA obtained from 5-FU-sensitive and -resistant cell lines revealed four distinct bands of 1.6 kb, 1.2 kb, 1.0 kb and 0.75 kb in length. Although all these bands showed higher density in autoradiography in 5-FU-resistant lines than in wild type, no extra band was observed. Southern blot analysis of DHFR DNA, digested with the restriction enzymes, EcoRI, BamHI or HindIII, revealed no rearrangement. However, all the fragments were expanded, showing that DHFR gene increased in 5-FU-resistant cells. The karyotype analysis carried out for L1210/5-FU-1 showed abnormal banding region in a part of chromosome X, and this chromosomal aberration was considered to be the reflection of the amplification of DHFR gene. Many investigators have reported that thymidylate synthetase (TS), a target enzyme for 5-FU, increased in 5-FU-resistant cells and that the increase of TS was responsible for the drug resistance to 5-FU. The increase both in DHFR mRNA and DHFR DNA suggested the increase in DHFR and also in N5, N10 methylenetetrahydrofolate (methylene THF), a coenzyme of TS. The increase of methylene THF, together with the increase of TS, might result in the resistance of the cells to 5-FU.